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by both chemical and physical processes. The chemical process of
staining is thought to be enhanced by the number of auxochromic
groups in the dye, as well as the number and adequacy of the chro-
mophilic groups in the cells to be stained. The physical process de-
pends on surface attraction, osmosis, diffusion, and adsorption. Fac-
tors which no doubt promote these processes are the size of the dye
molecule and adequate pore-volume of the material to be stained.
The abundance of nucleoprotein in bacteria appears to explain
their affinity, at least, for basic "coal-tar" dyes. In their staining
reactions bacteria behave as if they are composed largely of protein.
The amount of dye taken up by bacteria and the firmness with
which it is held doubtless depends, in a large part, on the hydrogen-
ion concentration of the bacterial protein. The general rule is that
the larger the number of hydrogen atoms that have been replaced
by methyl, ethyl, or phenyl groups, the deeper the color. A dye
retains its color only as long as its affinities for hydrogen are not
completely satisfied. Since the pH of bacterial protein changes with
age, this may account for the variations in staining between young
and old cultures of the same organism.
Mordants and Decolorizing Agents. When bacteria are present
in tissues or exudates, they may not be observed because of their
small size unless correct staining methods are used. Various meth-
ods are available whereby the organisms are stained more deeply
than the tissue cells, or the stain in the tissue cells is removed by
decolorizing agents, leaving the bacteria as previously colored.
Chemical agents which fix the stain, or cause it to penetrate more
deeply in the organism, are called mordants. Aniline oil, phenol,
potassium iodide, tannic acid, and various metallic salts are all used
as mordants for different organisms and in various staining pro-
cedures. Prolongation of the period of staining and heating in-
creases the intensity with which bacteria and their spores are
stained. After the organism has been stained deeply and the stain
has been fixed by the action of a mordant, the dye is not removed
easily; however, bacteria vary in this respect. Tissue cells also vary
which makes differential staining possible. The stain is removed
from certain bacteria and tissue cells by decolorizing agents, such
as dilute alcohols, acetone, ether, dilute mineral and organic acids,
and hot water. The decolorized cells are counterstained with a dye
of a contrasting color.
Method of Preparing a Bacterial Film for Staining. A glass
slide is cleaned until it is perfectly free from grease. If a drop of
water does not spread evenly over the slide, it is not suitable for
use. Hot water and alkaline washing powder usually clean the
slide satisfactorily. It is necessary to place some slides in dilute
acid or alcohol in order to remove the film which prevents the even